Introduction
Microbial inoculants or bio-fertilizers, based on arbuscular mycorrhizal fungi (AMF) and plant growth promoting bacteria (PGPR), currently have great ecological and economic importance in agriculture. The preparation of microbial inoculants effectively is of great importance such as biotechnology in agriculture, although particularly those with economic viability. Within the symbiotic activity, AMF manifest different mechanisms that induce a further exploration of soil through the hyphae, decrease the effects of abiotic conditions for plant, produce plant hormones that stimulate the growth, facilitate the absorption of nutrients, produce glomalin that adhere soil particles, and induce protective action against some plant pathogens of soil [1] [2] . The positive effect of rhizosphere bacteria colonizing in grasses, based on its production of plant growth stimulating substances, has been demonstrated by different authors [3] [4] . The group of PGPR can stimulate the plants through production of phytohormones, nitrogen, or biocontrol of plant pathogens using antifungals such as siderophores or lytic enzymes compounds [5] [6] .
It is important to identify microorganisms with potential to be used within agricultural systems through isolation and identification procedures [7] [8] . However, some strains of micro-organisms benefit in greater degree to a specific host compared with others, in addition its functionality can be altered under particular conditions, a fact which shows the marked differences between species and even between strains of the same species [4] [9] [10] . Many inoculants are prepared from microbial strains introduced or foreign, but now has been given emphasis on the use of native strains, which can be reintroduced through inoculation to crops, with greater capacity for adaptation and effectiveness in specific climates and sites [2] [4] [11] [12] .
Sweet sorghum (Sorghum bicolor) is a crop used in the production of refined sugar, alcohol, biofuel, among others [13] [14] . This sort of grass is particularly important since it shows comparative advantages over other crops. C4 photosynthesis, tolerant to drought, rapid growth, accumulates large amounts of sugars fermentable in the stem and biomass, has wide adaptability and tolerates adverse conditions of production, and feasible it's planting in areas that are not appropriate for different crops [15] [16] . It is important to note that the use of biofuels produces clean, efficient energy [17] [18] . Thus, the objective of the study was to select experimental microbial strains of national origin, to know its impact on the growth of sorghum sweet under greenhouse conditions.
Materials and Methods

Experimental Conditions
The study was conducted in a greenhouse of low-technology (19˚C -31˚C) at Rio Bravo Experimental Station, INIFAP, Rio Bravo, Tamaulipas (25˚57'N 98˚01'W; 25 mosl). The soil used was mixed with 10% (v/v) of Termolita ® , and deposited on plastic canvas, coated with the same, and sterilized with methyl bromide; 9 kg capacity plastic bags were filled after five days. The soil characteristics were: MO, 1.4%; pH, 8.0; CE, 1.1 (dSm −1 ); N, P, K, 13.7, 22 and 907 mg•kg −1 , respectively; and sandy loam texture [19] .
Microbial Strains
Experimental microorganism strains from INIFAP were used [20] . AMF strains were 35 (Glomus mossae) (M35), 20 (Gigaspora albida) (M20) and 3 (G. 
Experimental Management
Soil inoculation was made at rate of 2 and 4 g of bacterial and mycorrhizal inoculum, respectively, per bag, and at a depth of 10 -11 cm. The inoculum was covered with a layer of soil of ≈5 cm. Sowing was on February 17 2012; sweet sorghum hybrid seeds "Dale" were disinfected with a solution of sodium hypochlorite at 10% for 10 min and were planted five seeds in each bag to leave a seedling. Each treatment was repeated 10 times in a com-pletely randomized design. Plants were irrigated regularly and kept for three months. The variables evaluated in the milky-dough grain stage were: determination of the content of foliar chlorophyll in the upper part of the plant, with a detector of chlorophyll Minolta SPAD-502 ® , the average of three readings during the development of the crop; at the end of the experiment (May 18) was registered plant height, stem diameter (in the middle), biomass from fresh stem (g·plant −1 ), leaves, panicle and radical, and content of sugars through ˚Brix, obtained with refractometer, from the average of readings in every two internodes of the stem (2, 4, 6) [13] . Data were processed by analysis of variance and the differences between means were by Tukey (p ≤ 0.05). In addition, between variables correlations were made through the analysis of Pearson (p ≤ 0.05).
Results and Discusion
The results showed that all measured variables, manifested symbiotic effect of inoculated microbial strains and who in most cases exceeded the values of control plants ( Table 1) . For plant characteristics, strain BS410 was which stand out on content of chlorophyll with 41.8 SPAD. The increase in photosynthetic pigments could be related to the increase in the contribution of N to the plant by the symbiotic activity [3] [21] . BPSON, B4M4 and BS410 obtained greater plant height with more than 152 cm; the higher stem diameter was registered with B2709 (13.5 mm).
Results could be explained by the effect of different hormones secreted by these strains with a direct influence on the development of these variables. It was reported by Vessey, 2003 , as well as by Matiru and Dakora, 2004 [22] that the indole acetic acid produced by rhizobacteria can cause root initiation and cell elongation; the production of cytokinins can promote cell division and expansion of tissues; as well as gibberellins that influence the elongation of stem.
For the concentration of sugars in the stem (˚Brix), most of the strains overcome control plants (p = 0.001) ( Table 1) . There is not background information on the influence of microbial inoculants in sweet sorghum production. However, results with sugar cane (Saccharum officinarum) [23] , showed that different strains of PGPR manifested variable response for plant height, stem diameter and sugars production. In the present study the expression of ˚Brix was independent to the rest of the measured variables since there was no correlation with these. In the case of the characteristics of biomass weight, all variables were significantly influenced by the inoculated strains. The most outstanding strains to stem biomass were the mutagenized B4M2 and B4M4, with 66.1 and 66.2 g, respectively; in leaves also stand out the strain B4M4 (53.9 g); in panicle, the strains with higher value were M35 (30.3 g) and BSON (27.3 g); however, for the variable total aerial biomass the strain that most impacted on productivity was B4M4 with 144.3 g, 51% higher than control plants. Total aerial biomass correlated with the biomass of stem (r = 0.955), leaves (r = 0.746) and panicle (r = 0.874). Similarly, it was reported [21] increases of 24% in aerial biomass of wheat (Triticum aestivum) when it was inoculated with Azospirillum zeae and Sinorhizobium meliloti strains under controlled conditions. Likewise, variations of 16% to 24% were reported [24] in the increase of maize foliar biomass with four species of AMF.
Radical biomass was increased (p = 0.001) by seven of the 12 evaluated microbial strains ( Table 2) . This feature could reflect a greater capacity of absorption of nutrients, which becomes the main factor for plant growth. This can be explained with correlation manifested between the aerial and radical biomass (r = 0.830). It was described [21] that inoculants application, simple or combined, were able to influence the development of aerial biomass, from the development of root system. Results in wheat [25] showed increased of radical development, root length and number of lateral roots in wheat, variables that were correlated with the strains of A. brasilense more efficient in the production of phytohormones.
In summary, under the conditions of this study, it was observed increase the values of different variables measured in the plant as effects of microbial strains symbiosis. In particular, the concentration of sugars in the stem (˚Brix) and the total aerial biomass are the characteristics related to productivity of sweet sorghum. In other related studies [4] [24] [26] , it has emphasized the need to select efficient PGPR and AMF strains to increase growth and productivity of crops. The practice of microbial inoculation, besides being economical and ecologically beneficent, could be part of sustainable agriculture systems.
Conclusions
Microbial strains were able to increase values of the different variables measured in sweet sorghum. In particular, the sugar content in stem and total biomass are related to crop productivity. The results indicated that in most 
